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While much emphasis has been placed on the role of MHC class 

I- restricted CD8+ T cells in the recognition of tumor-specific antigens 
(Ag) , evidence has accumulated that CD4+ T cells also play a 
critical role in the anti-tumor immune response. However, little 
information exists on the nature of MHC class II-restricted 

human tumor Ag. In an attempt to deve-lop in vitro systems to characterize 
such Ag, we examined the ability of Epstein-Barr virus (EBV) -transformed 

cells to present melanoma-associated Ag to melanoma 
-specific CD4+ cells. CD4+ T cells cultured from 
lymphocytes infiltrating a s.c. melanoma metastasis secreted 
TNF-alpha and GM-CSF specifically in response to autologous cultured 
melanoma cells expressing MHC class II molecules. These 
CD4+ cells also recognized MHC class II -compatible EBV-B 
cells pulsed with extracts of autologous melanoma cells, but 
failed to recognize EBV-B cells pulsed with autologous non- trans formed 
cells or a variety of allogeneic tumors or normal cells. B cells 
-fixed 

with paraformaldehyde were incapable of Ag presentation, suggesting that 
intracellular processing events were occurring. Antibody-blocking studies 
defined HLA-DR as the dominant if not exclusive 
restriction locus in this T-B interaction, and HLA-DR 

genotyping revealed DRBI*0404 to be the probable restriction element. In 

second patient, a CD4 + T-cell clone cultured from a 

melanoma lesion recognized autologous tumor Ag presented by 

autologous EBV-B; no corss-reactivity was observed with the other tumor 

system investigated, nor with autologous CD4 + T cells specific 

for tetanus toxoid. These findings demonstrate that tumor Ag can be 

processed and presented by EBV-transf ormed B cells to MHC class 

II- restricted tumor- specif ic CD4+ T cells. They also provide a 

model system for direct identification of these tumor-derived antigens. 
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AB Although commonly expressed human melanoma-associated antigens 

recognized by CD8 + cytolytic T cells have been described, little is known 

about CD4 + T-cell recognition of melanoma-associated 

antigens. Epstein-Barr virus -transformed B cells were used to present 
antigens derived from whole cell lysates of autologous and allogeneic 
melanomas for recognition by melanoma- specif ic 
CD4+ T-cell lines and clones cultured from tumor-infiltrating 
lymphocytes. HLA-DR-restricted antigens were detected 

in the lysates on the basis of specific release of cytokines from the 
responding T cells. Antigen sharing was demonstrated in the majority of 
melanomas tested, as well as in cultured normal melanocytes, but 
not in other normal tissues or nonmelanoma tumors. T-cell clones 
manifested a single recognition pattern, suggesting the presence of an 
immunodominant epitope. This epitope was identified as 
a product of the tyrosinase gene, which has also been shown to 
encode class I-restricted epitopes recognized by CD8+ T cells 
from melanoma patients. Identification of commonly expressed 
tumor-associated protein molecules containing epitopes presented 
by both class I and class II major histocompatibility molecules may 
provide optimal reagents for cancer immunization strategies . 
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AB Reactivity of CD8+ T lymphocytes against human melanoma has been 
extensively characterized, but little is known about melanoma 
Ags recognized by CD4+ lymphocytes. We have identified 
CD4+ CTL that recognize shared melanoma Ag(s) expressed 
by autologous melanoma cells and a subset of allogeneic 
melanomas. The same Ag(s) was shared by autologous and positive 
allogeneic melanomas by cross-blocking experiments. Cytotoxicity 
was directed against epitopes presented by HLA- 
DR on target melanoma cells, and allelic typing revealed 
that cytotoxicity was restricted through HLA-DR15. These CD4+ T 
cells released IFN-gamma, IL-4, and TNF-alpha, but not IL-2, in response 
to HLA-DR15+ target cells. CD4+ T cells did not lyse DR15+ 
nonmelanoma cell types, including melanocytes or fibroblasts (induced to 
express HLA-DR by IFN-gamma) . Thus, by cytotoxicity 
assays, shared Ags were only recognized on melanoma cells but 
not on normal melanocytes . In summary, this analysis shows that 
melanoma cells share an Ag that is presented by HLA-DR15. 
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AB Although specific antitumor immune reactivity has been documented 
extensively in CD8+ T cells derived from melanoma patients, 
relatively little is known about CD4 + T cell responses against 
melanoma. Tumor- infiltrating lymphocytes (TIL) cultured from 
metastatic lesions in five patients yielded cytolytic CD8+ T cells with 
specific activity against autologous and MHC class I -compatible 
allogeneic melanoma targets. In four of the five cases studied, 
CD4+ T cells purified from bulk TIL cultures also reacted 
specifically with autologous melanoma cells, as manifested by 
the secretion of various cytokines (GM-CSF, TNF-alpha, and IFN-gamma) 
after a 24 h cocultivation. Cytokine secretion by CD4+ T cells 
was MHC class II restricted, and proved to be a more reliable 
indicator of the immunologic reactivity of CD4+ T cells than 
cytolysis. Three of the four reactive CD4+ TIL failed to 
recognize allogeneic melanomas, suggesting recognition of Ag 
with limited expression in the patient population. Cloning such Ags may 
provide clues to optimizing current antitumor immunization strategies. 
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AB CD4 + T cell clones derived from lymphocytes infiltrating four 
human melanomas specifically recognized melanoma 
-derived tumor epitopes as shown by secretion of tumor necrosis 
factor (TNF) in vitro upon interaction with autologous melanoma 
cells, whereas they did not recognize HLA class II -expressing autologous 
lymphoblasts or HLA class II mismatched allogeneic melanoma 
cells. Specificity was further established by demonstrating that TNF 
responses to tumor cells were inhibited by HLA-DR or 

HLA-DQ monoclonal antibodies. Most of these clones cross-reacted with 

allogeneic melanoma cells expressing a potentially restricting 

HLA allele or a structurally similar one. These data show that shared 

epitopes of human melanoma cells presented on HLA class 

II molecules are frequently recognized by autologous CD4+ T 

lymphocytes . 
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AB Major histocompatibility complex (MHC) class I ligand motifs have been 

defined for a number of class I molecules and have been successfully used 
to identify class I-restricted cytotoxic T-cell epitopes. In contrast, 



the 
II 



relative degeneracy of sequence motifs in naturally processed MHC class 

ligands has suggested that they may be of more limited use. Here, we use 

predicted I-Ab ligand motif to identify antigenic peptides 

in the Sendai virus Enders strain matrix (M) protein. The entire coding 

sequence of the M protein was derived, and seven peptide 

sequences that contained the predicted I-Ab motif were 

identified. Analysis of I -Ab-restricted M-specific T-cell hybridomas for 
reactivity to these synthetic peptides identified two distinct 
epitopes. These data demonstrate that MHC class II motifs can be valuable 
in predicting T-cell epitopes. 
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Cytokines can influence the selection of functional subsets (Thl or Th2) 
of CD4+ T cells. However, quantitative changes in affinity of 
peptide/major histocompatibility complex (MHC) class II/T-cell 
receptor (TCR) interactions may alter antigen density and modulate T-cell 
effector function. The possibility exists to use peptide 
analogues to induce a partial signal to dissociate production of 
interleukin-4 (IL-4) and interf eron-gamma (IFN-gamma) by T-helper type-0 
(ThO) cells and, consequently, to regulate T-cell function. Based on 
binding assays and resolution of the crystalline structure of an 
influenza virus haemagglutinin peptide (HA 306-318) bound to the 
human MHC class II molecule DRB1*0101, we synthesized HA peptide 
analogues with amino acid substitutions predicted to modify 
either MHC class II/peptide density or TCR/peptide 

interactions. When we examined their antigenicity using cloned human ThO 
cells, the analogues, in general, elicited a gradation in potency 
reflected by a reduction in both proliferation and cytokine production 
(IL-2, IL-4 and IFN-gamma) . Although the analogue HA-R309 diminished IL-2 
production, none of the analogues tested could selectively induce only 
IL-4 or IFN-gamma. Since, in general, the effector functions of the ThO 
cells examined here were resistant to selective manipulation by the 
peptide analogues, this suggests that for some clones of 
chronically activated T cells modulation of selected functions may be 
difficult to achieve. 
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AB Type I diabetes, an autoimmune disease that occurs in humans and animals, 
is characterized by the destruction of insulin-secreting islet beta-cells 
of the pancreas. Antibodies directed toward multiple islet protein can be 
detected before diagnosis of type I diabetes; however, the identity of 

the 

inciting autoantigen (s) that targets beta-cells for destruction has not 
been defined. Autorecognition of many self -proteins by CD4+ T 
lymphocytes is restricted by the products of class II immune response 
genes of the major histocompatibility complex (MHC) , and in human type I 
diabetes such a MHC association has been described. The present study 

uses 

a rat MHC class II (RTl.Bl) peptide binding motif to 

predict potentially autoreactive CD4+ T cell epitopes in 

two key islet beta-cell constituents: the enzyme glutamic acid 

decarboxylase (GAD) and the insulin precursor hormone proinsulin (PI) . 

Seventeen-amino-acid-long peptide fragments of GAD and PI 

containing the binding motif were synthesized and used to 

generate peptide-specif ic , MHC class II-restricted, CD 4 

+ T cell lines. Once established, the T cell lines specific for rat islet 
GAD and PI were adoptively transferred to naive, MHC- compatible rats. At 
10 days after transfer, insulitis had developed in rats receiving 
Pi-specific T cells, whereas no insulitis was observed in pancreata of 
rats receiving GAD-specific T cells. Of particular interest is the 
finding 

that the pathogenic T cell epitope identified in PI spans the endogenous 

cleavage site between the B-chain and C-peptide of insulin. 

Moreover, the Pi-specific T cells were able to react specifically with 

material produced in vitro by a rat insulinoma cell line. These results 

demonstrate that pathogenic T cell epitopes can be located in portions of 

molecules that are subsequently degraded during normal enzymatic 

processing. As PI is found highest concentrations in the beta-cells of 

pancreatic islets, it is possible that this molecule and not its 

individual degradation products (ie, insulin and C-peptide) 

might serve as an autoantigen in the pathogenesis of type I diabetes. 
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AB The outcome of hepatitis B and C heavily depends on the appropriate virus 
specific T cell response. Both CD8 + and CD4+ T lymphocytes do 
not recognize native viral proteins but processed peptides bound 
to MHC class I and class II, respectively. For therapeutical intervention 
aimed at T lymphocytes in chronic carriers as well as for the development 
of new vaccines, a precise identification of immunodominant epitopes, 
which can be recognized by a majority of patients, is necessary. 
Biological features of certain viral antigens have been partly 
characterized in animal models, but with the availability of modern 
molecular technology it is possible to extend these findings to the human 
system. The identification of anchor residues and motifs in 
peptides, which are essential for binding to certain MHC 
class I and class II molecules, allows the prediction of MHC 
allele-specif ic epitopes within viral proteins. By the use of synthetic 
peptides and vaccinia expression vectors, several epitopes for 
cytotoxic and helper T lymphocytes have been identified in HBV and HCV 
antigens. In HBV infection cytotoxic T lymphocytes recognize epitopes 
within the polymerase protein, the envelope protein and the nucleocapsid . 
In HCV cytotoxic epitopes have so far been identified within the 
nucleocapsid, El, E2 and NS2 . Since virus specific CD8+ T lymphocytes 

lyse 

virus infected cells in vitro and seem to play an important role for 

viral 

elimination in vivo, activation of virus specific effector cells may be 
achieved by immunizing chronically infected patients with the 
MHC-allele-specif ic peptides. Epitopes for CD4+ T 
lymphocytes have been demonstrated in the majority of HBV- and 
HCV-proteins . Different subsets of CD4+ T lymphocytes influence 
the course of infection by the production of lymphokines which either 
support antibody production by B cells or cellular antiviral effector 
mechanisms. In acute and chronic HBV infection the HBcAg/HBeAg- specif ic T 
cell response is closely correlated to viral elimination and the 
occurrence of anti-HBe- and anti-HBs antibodies. In HCV infection the 
CD4+ T cell response appears to be more heterogenous, and better 
functional characterization of the CD4+ response to 
immunodominant peptide epitopes in association with certain 
disease stages is required. Since T cell activation, the resulting 
effector functions and binding of the peptide to the 
HLA-molecule mainly depend on the peptide structure, viral 



mutations leading to amino acid changes may contribute to T cell 
non-responsiveness or an inappropriate T cell response. (ABSTRACT 
TRUNCATED 

AT 400 WORDS) 



